Searchir^ P£J f Page 1 of 2 

PATENT ABSTRACTS OF JAPAN 

(1 1 Publication number : 08-304739 
(43)Date of publication of application : 22.1 1.1996 



(51)Int.CI. 602B 27/28 

G02F 1/13 
G02F 1/1335 
H04N 5/74 
H04N 9/31 



(21 Application number : 08-034127 (71 Applicant : SEIKO EPSON CORP 

(22)Date of filing : 21 .02.1 996 (72)Inventor : ITO YOSHITAKA 

KOMENO KUNIO 



(30)Priority 

Priority number : 07 501 75 Priority date : 09.03.1 995 Priority country : JP 



(54) POLARIZED LIGHT ILLUMINATOR AND PROJECTION TYPE DISPLAY DEVICE 
(57)Abstract: 

PURPOSE: To constitute a miniaturized and compact polarized light 
illuminator where an integrator optical system and a polarized light 
conversion optical system are combined and whose light utilization 
efficiency is high. 

CONSTITUTION: This polarized light illuminator 1 is provided with a light 
source part 2 emitting light whose polarization direction is random, a 1st 
lens plate 3 constituted of plural rectangular condenser lenses whose 
outside shape is rectangular and condensing the light emitted from the light 
source so that plural secondary light source images may be formed, and a 
2nd lens plate 4 placed near a position where the plural secondary light 
source images are formed and equipped with a condenser lens array, a 
polarized light separation prism array 420, a A/2 phase difference plate 430, 
and an emitting side lens 440. In a stage where the minute secondary light 
source image is formed by the 1st lens plate 3 constituting the integrator 
optical system, polarized light is separated. Therefore, since the spatial 
spread of an optical path associated with the separation of the polarized 
light is restrained, the illuminator 1 is miniaturized though it is provided with 
the polarized light conversion optical system. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st lens plate for the polarization direction to consist of two or more rectangle condenser lenses which 
have the light source section which carries out outgoing radiation of the random light, and a rectangle-like appearance, 
condense the light by which outgoing radiation is carried out from said light source section, and form two or more 
secondary light source images, It is placed near the location in which said two or more secondary light source images 
are formed. A condenser lens array, It has a polarization separation prism array, lambda / 2 phase-contrast plate, and the 
2nd lens plate equipped with the outgoing radiation side lens. Said condenser lens array consists of two or more 
condenser lenses. Said polarization separation prism array Divide a random polarization light into P polarization light 
and S polarization light, and it consists of two or more polarization beam splitters and two or more reflective mirrors. It 
is the polarization lighting system characterized by arranging the aforementioned lambda / 2 phase-contrast plate at the 
outgoing radiation side side of said polarization separation prism array, and arranging said outgoing radiation side lens 
at the outgoing radiation side side of the aforementioned lambda / 2 phase-contrast plate. 
[Claim 2] Said condenser lens which constitutes said 2nd lens plate in claim 1 is a polarization lighting system 
characterized by being said rectangle condenser lens and analog which constitute said 1 st lens plate. 
[Claim 3] Two or more aforementioned polarization beam splitters which constitute said 2nd lens plate in claim 1 are 
polarization lighting systems characterized by being set as the dimension configuration corresponding to the magnitude 
and the configuration of said secondary light source images which are formed as said rectangle condenser lens which 
constitutes said 1st lens plate be alike, respectively. 

[Claim 4] Said condenser lens which constitutes said 2nd lens plate in claim 3 is a polarization lighting system 
characterized by being set as the dimension configuration corresponding to the magnitude and the configuration of said 
secondary light source images which are formed as said rectangle condenser lens which constitutes said 1st lens plate be 
alike, respectively. 

[Claim 5] The polarization lighting system characterized by arranging the deflection lens between said light source 
section and said 1st lens plate in claim 1 thru/or which term of 4. 

[Claim 6] It is the polarization lighting system characterized by uniting said deflection lens with said 1st lens plate in 
claim 5. 

[Claim 7] At least one of said rectangle condenser lenses which constitute said 1st lens plate in claim 1 thru/or which 

term of 4 is the polarization lighting system characterized by being the lens of an eccentric system. 

[Claim 8] At least one of said condenser lenses which constitute said condenser lens array of said 2nd lens plate in claim 

1 thru/or which term of 4 is the polarization lighting system characterized by being an eccentric system lens. 

[Claim 9] The polarization lighting system characterized by omitting said outgoing radiation side lens which is the 

component of said 2nd lens plate by adjusting the eccentricity of said eccentric system lens of said condenser lens array 

at least in claim 8. 

[Claim 10] The polarization lighting system characterized by arranging in claim 1 thru/or which term of 4 in the location 
where only the amount of the one half of the breadth of said polarization beam splitter carried out the parallel 
displacement of the optical axis of said light source section, and said 1st lens plate to the system optical axis. 
[Claim 11] The breadth of said condenser lens which constitutes said condenser lens array of said 2nd lens plate in 
claim 1 thru/or which term of 10 is a polarization lighting system characterized by being equal to the breadth of said 
polarization beam splitter. 

[Claim 12] It is the polarization lighting system characterized by forming the aforementioned lambda / 2 phase-contrast 
plate with TN (Twisted Nematic) liquid crystal in claim 1 thru/or which term of 1 1 . 

[Claim 13] Said polarization separation prism array is a polarization lighting system characterized by having the square 
pole-like prism composition object with which the reflective film was formed in the interior as said reflective mirror 
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whilehaving the square pole-like prism composition object with which said polarization demarcation membrane was 
iormed. m the intenor as said polarization beam splitter in claim 1 thru/or which term of 1 2. - 
[Claim 14] Said prism composition object with which said polarization demarcation membrane was formed in claim 13 
and said prism composition object with which said reflective mirror was formed are a polarization lighting system 
characterized by being arranged by the single tier in the direction of a right angle to said system optical axis 

a- . 15] . Said pnsm composition object with which said polarization demarcation membrane was formed in claim 14 
and said pnsm composition object with which said reflective mirror was formed are a polarization lighting system 
characterized by being arranged so that each of said polarization demarcation membrane may serve as whenever 
I almost same hit-angle ] to said system optical axis while being arranged by turns in the direction of a right angle to 
said system optical axis. 5 

[Claim 16] Said prism composition object with which said polarization demarcation membrane was formed in claim 14 
and said pnsm composition object with which said reflective mirror was formed are a polarization lighting system with' 
which it is characterized by arranging each of said polarization demarcation membrane by whenever [ symmetrical tilt- 
angle ] to the optical axis concerned on both sides of said system optical axis while being arranged in the direction of a 
right angle to said system optical axis. 

[Claim 1 7] In the projection mold display which has the modulation means equipped with the liquid crystal light valve 
in which the polarization light contained in the flux of light from a polarization lighting system and this polarization 

B J Y 18 f ' ^ 1111386 information is Eluded, and the projection optical system which indicates the 
modulation flux of light by projection on a screen Said polarization lighting system consists of two or more rectangle 
condenser lenses which have the light source to which the polarization direction carries out outgoing radiation of the 
random hght, and a rectangle-like appearance, and condenses the light by which outgoing radiation is carried out from 
said light source. It is placed near the location in which the 1st lens plate and said two or more secondary light source 
images for forming two or more secondary light source images are formed. It has the 2nd lens plate equipped with the 
condenser lens array the polarization separation prism array, the outgoing radiation side lens, and the lambda / 2 phase- 
contoast plate It is what said condenser lens array consists of two or more condenser lenses, and divides polarization 
light with said random polarization separation prism array into P polarization light and S polarization light. It is the 
projection mold display which consists of two or more polarization beam splitters and two or more reflective mirrors 
and is characterized by arranging the aforementioned lambda / 2 phase-contrast plate at the outgoing radiation side side 
of a polarization separation pnsm array. 

fl?v^i 18 L^tTi eCti « , ir ld di f l&y , ^ ha 5 acterized °y to be given on a screen a projection indication of the synthetic 
flux of light which has further a colored-light separation means divide the flux of light from said polarization lighting 
system into the two or more flux of lights, and a colored-light composition means compound the modulation flux of 
light after becoming irregular with said modulation means, in claim 17, and was acquired by the colored-light 
composition means concerned through said projection optical system. 

[Translation done.] ______ 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polarization lighting system which illuminates a rectangular 
lighting field etc. to homogeneity using the polarization light which arranged the polarization direction. Moreover, this 
invention relates to the projection mold display which modulates the polarization light by which outgoing radiation was 
carried out from this polarization lighting system with a liquid crystal light valve, and carries out the enlarged display of 
the image on a screen. 
[0002] 

[Description of the Prior Art] The integrator optical system using two lens plates as optical system which illuminates the 
lighting field of the rectangle of a liquid crystal light valve etc. to homogeneity is known from before. Integrator optical 
system is indicated by JP,3-1 1 1806, A and is already put in practical use as a lighting system of the projection mold 
display using a liquid crystal light valve. 

[0003] Integrator optical system is theoretically the same as that of what is used for the exposure machine, and it divides 
the flux of light from the light source with two or more rectangle condenser lenses which constitute the 1st lens plate, 
and it is made it to carry out superposition image formation on one lighting field through the 2nd lens plate of a 
configuration of having had the condenser lens group corresponding to each rectangle condenser lens for the image 
(light source image) started with each rectangle condenser lens. In this optical system, while the utilization effectiveness 
(lighting effectiveness) of light source light improves, luminous-intensity distribution which illuminates a liquid crystal 
light valve can be made into about 1 appearance. 

[0004] On the other hand, in the common projection mold display using the liquid crystal light valve of the type which 
modulates polarization light, since only one kind of polarization light can be used, the abbreviation one half of the light 
from the light source which emits a random polarization light is not used. Then, the proposal which raised the utilization 
effectiveness of light is made by making available light which is not used. A typical example is EURODISPLAY. ! 90 
The polarization conversion optical system which is indicated by 67 pages from 64 pages of PROCEEDINGS, and was 
mainly equipped with the polarization beam splitter, and the lambda / 2 phase-contrast plate like is used. In a liquid 
crystal light valve, polarization conversion optical system changes the polarization light of the class which cannot be 
used into the polarization light of a class which can use the liquid crystal light valve concerned, and raises the utilization 
effectiveness of light source light. 
[0005] 

[Problem(s) to be Solved by the Invention] Here, it is possible by combining above-mentioned integrator optical system 
and polarization conversion optical system to raise further the utilization effectiveness of the light from light source 
light. However, when these are combined simply, the breadth of the whole optical system will be expanded twice 
[ about ]. For this reason, unless the projection lens of the diameter of macrostomia is used extremely, it will become 
difficult to attain the miniaturization of about [ that efficiency for light utilization in a projection mold display with the 
small f number cannot be improved ] and optical system. 

[0006] The technical problem of this invention is for it to be small and constitute in a compact the high polarization 
lighting system of the efficiency for light utilization which combined integrator optical system and polarization 
conversion optical system in view of this point. 

[0007] Moreover, the technical problem of this invention has such high efficiency for light utilization, and it is to realize 
the possible projection mold display of obtaining a bright projection image, without using the projection lens of the 
small diameter of macrostomia of the f number by using a small and compact polarization lighting system. 
[0008] 
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w,S^fo f ?t>, SOlVing ? 6 ^° blem] I" ° rder to solve * e above-mentioned technical problem, the polarization lfghting 
SfSSJ?^? J T CODS1St ° ftWO ° r m0re rectan 8 le condenser lenses which have the light source sectiof tolhich 
Stf! ^? u D dlfeCtl0n out out « oin g radiation °f the random light, and a rectangle-like appearancTan^ I the 

It n^traSv 8 rad i ati0n J S ^ ° Ut ^ ^ li8ht "»» S ^° n is Sensed. ft cSgS Twhfch has 
e^onS S ^LTf' 3 poIa ^? on ^aration prism array, lambda / 2 phase-contrast plate, and the 2nd lens plate 

2 ^^^2 f ° mg mtl0n I en f 1S ad ° Pted by b6mg Placed near *» 1 st lens P late f or forming two or 
forled^u^i !£ T 86S ' f d ^ 1OCatl0n m wWch ^ ^ ° r more secondar y source images are 

' Said COndenser lens ^ consists of two or more condenser lenses in said 2nd lens plate Said 

™ FET" PnSm 18 What diYideS a nmdoin P° lari ^on light into P polarization lighted S 
at^Hon^l^Tf ,° f ^ ° r more P olarizati ^ "earn splitters and two or more reflective mkrors, L 

2 Phase-contrast plate are arranged at the outgoing radiation side side of said polarization 

SSn o-HT*^ 88 " 1 ° Utgoing radiation Side Iens has ad °P ted * e configuration arranged at to^gouig 
radiation side side of the aforementioned lambda / 2 phase-contrast plate outgoing 

SSS,? 1 to vdriza&m lighting system of this invention, two or more minute flux of hghts (secondary light source 
unages) are formed with the 1st lens plate which consists of two or more minute rectanglfcondenser Ses and X 

S^£__^^ ?* Pp ° larization ¥* «? S P° lariza ^ from which the polSSStoSL 
SSnS f of P; 13 " 24110 ^^ one polarization light or both polarization light is rotated, and it is changing into the 
ZJnnn ^ P f ° f P ? lanz f on J**™ 4 °ne kind of polarization light to wWch the polarization 

J*S____^^ 

[0010] Moreover, in that case, although it is possible to constitute a polarization illumination-light study system usine a 
polarization beam splitter simply, since the breadth of the whole optical system is expanded twke [ abou T 
SSST? ^ mimatunzatio u n ^ optical system becomes very difficult is produced. In this Invention since 
polanzation ligh is separated using the process of generation of secondary minute light source images wL^e the 

tSS^tS^^ SyStem ' ?~ ?u atial ^ * ° f ° ptiCal Path -comfanying ^SS^mSL 
S tiSts^ c rb^£ e ed° f haVm8 POlanZati ° n ° PtiCal SyStCm ' Ae --turizLn of a 

S^H 0 1 d ^^•H 0f 9 A H^ InVra ^ i ? n3 111 ? C P 0 ^ 2 ** 011 "S^S W« of this invention, said condenser lens which 
constitutes said 2nd lens plate can be made into said rectangle condenser lens and analog which constitute said 1st lens 

SniSS^!^ ? h f °° d f /° r ^ hat iS dlfferent " each ma 8 nitud e and configuration of said condenser lens which 
constitutes said 2nd lens plate. That is, it can be made to be able to respond to the magnitude and the conStiTof 
secondary light source images which constitute said 1st lens plate and which are formed as said rectangTe SenT« -fens 
be alike, respectively, and the configuration which sets up each magnitude and configuration of said polaSioTbTanT 
splitter in which these secondary light source images are formed canbe adopted. In this case, il is set Aat each^ 
condenser lens which constitutes said 2nd lens plate may also serve as the magnitude and ttfe configuration 

Vl* 1 * ° J fa _ COrTeSp0nding Polarization beam splitter,^ a confiscation ^ 

[0014] Thus, if the magnitude and the configuration of each condenser lens and a polarization beam splitter are set un so 
that it may become me magnitude and the configuration which are made equivalent to the magniuSe and me P 
configuration of secondary light source images which are formed, namely, are sufficient for including the secondarv 

Sbution 6 rCSE* ^ UtiliZati ° n effeCtiVeneSS ° f Hght ™ bC M ~ ~on olZ^ance 

[0015] In addition, generally secondary big light source images are formed in the core side which is a system ontical 
axis side, it follows toward the circumference side, and secondary light source images formed become smM^lrc 
what is necessary is to make big the condenser lens and polarization beam splitter by the side ofTcole a_d ju^to let 
the thmg by the side of the circumference be a small thing. ' J 

[0016] A condenser lens uses the thing of the same magnitude and a configuration, and you may make it equivalent 
[condenser lens ] to secondary light source images with which those magnitude and configumtions^VfoSoSv in 
each polarization beam sphtter here. Also in this case, the utilization effectiveness of lighten be raided and * 
equalization of illuminance distribution can be attained. 

[0017] Next, it is necessary to arrange the light source section so that the light source optical axis may make few include 
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angles to a system optical axis, so that secondary light source images formed with the 1st lens plate may be located in 
the part of a polarization beam splitter. The light source optical axis R can be made in agreement with the system optical 
axis L, and it can be made to arrange by instead arranging deflection prism, without leaning the light source section. For 
example, the configuration which arranges a deflection lens is employable between the light source section and the 1st 
lens plate. A deflection lens can also be made to unify to the 1st lens plate. 

[0018] Instead of using a deflection lens, the rectangle condenser lens which constitutes the 1st lens plate can also be 
used as the lens of an eccentric system. Instead, it is good also considering the condenser lens which constitutes the near 
condenser lens array of the 2nd lens plate as an eccentric system lens. When using as an eccentric system lens the 
condenser lens which constitutes the near condenser lens array of the 2nd lens plate, the outgoing radiation side lens 
which is the component of the 2nd lens plate can be omitted by adjusting the include angle of the eccentricity of each 
eccentric system lens, and the reflective film of a reflective mirror. 

[0019] On the other hand, instead of constituting optical system so that the light source optical axis of the light source 
section may incline to a system optical axis, the next configuration can be adopted and secondary light source images 
formed with the 1st lens plate can also be located in the part of a polarization beam splitter. Namely, what is necessary 
is just to constitute optical system so that a light source optical axis may be in the condition of having carried out the 
parallel displacement only of the amount of the one half of the breadth of a polarization beam splitter towards the array 
direction of the polarization beam splitter concerned, to a system optical axis. In this case, it is made to correspond to 
migration of a light source optical axis, and the 1st lens plate also makes the parallel displacement only of the same 
amount carry out in the same direction, and doubles the core of the 1st lens plate concerned with a light source optical 
axis. 

[0020] In addition, the part which actually needs the condenser lens which constitutes the condenser lens array of the 
2nd lens plate is a part corresponding to the breadth of a polarization beam splitter. Therefore, what is necessary is just 
to set the breadth of each condenser lens as a dimension equal to the breadth of a polarization beam splitter at least. 
[0021] Moreover, what was formed with TN (Twisted Nematic) liquid crystal as lambda / a 2 phase-contrast plate can 
be used. 

[0022] Next, the thing of a configuration of having the square pole-like prism composition object with which the 
reflective film was formed in the interior as a reflective mirror can be used for it while the polarization separation prism 
array mentioned above has the square pole-like prism composition object with which the polarization demarcation 
membrane was formed in the interior as a polarization beam splitter. 

[0023] In this case, the prism composition object with which the polarization demarcation membrane was formed, and 
the prism composition object with which the reflective mirror was formed can be considered as the configuration 
arranged in the direction of a right angle to the system optical axis at the single tier. 

[0024] For example, the configuration which arranged each of a polarization demarcation membrane so that it might 
become whenever [ almost same tilt-angle ] to a system optical axis can be used for them while arranging by turns the 
prism composition object with which the polarization demarcation membrane was formed, and the prism composition 
object with which the reflective mirror was formed in the direction of a right angle to a system optical-axis optical axis. 
[0025] While arranging the prism composition object with which the polarization demarcation membrane was instead 
formed, and the prism composition object with which the reflective mirror was formed in the direction of a right angle 
to a system optical axis, each of a polarization demarcation membrane may adopt the configuration arranged so that it 
may become whenever [ symmetrical tilt-angle ] to the optical axis concerned on both sides of a system optical axis. 
[0026] In the projection mold display of this invention equipped with the polarization lighting system of each above- 
mentioned configuration on the other hand A colored light separation means to divide the flux of light from a 
polarization lighting system into at least two flux of lights generally, It has a colored light composition means to 
compound the modulation flux of light after becoming irregular with the modulation means, and considers as the 
configuration which indicates by projection the synthetic flux of light acquired by the colored light composition means 
concerned as a color picture on a screen through projection optical system. 
[0027] 

[Example] Below, each example of this invention is explained with reference to a drawing. 
[0028] (Example 1) Drawing 1 is the outline block diagram which saw superficially the important section of the 
polarization lighting system of an example 1 . The profile configuration of the polarization lighting system 1 of this 
example is carried out from the light source section 2 arranged in accordance with the system optical axis L, the 1st lens 
plate 3, and the 2nd lens plate 4. The light by which outgoing radiation was carried out from the light source section 2 is 
condensed in the 2nd lens plate 4 with the 1 st lens plate 3, and in the process in which the 2nd lens plate 4 is passed, a 
random polarization light is changed into one kind of polarization light to which the polarization direction was equal, 
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and reaches the lighting field 5. - > * 

[0029] The profile configuration of the light source section 2 is carried out from the light source lamp 201 and the ' " 
paraboloid reflector 202. a random polarization light emitted from the light source lamp 201 is reflected in an one 
direction with the paraboloid reflector 202 - having - abbreviation - it becomes the parallel flux of light and incidence 
is carried out to the 1st lens plate 3. Here, it can replace with the paraboloid reflector 202 find an ellipsoid reflector, a 
spherical-surface reflector, etc. can be used. The light source optical axis R makes only the fixed include angle have 
inclined to the system optical axis L. 

[0030] The appearance of the 1st lens plate 3 is shown in drawing 2 . As shown in this drawing, the 1st lens plate 3 is 
the configuration which the minute rectangle condenser lens 301 which carried out the rectangle-like profile arranged in 
all directions. The light which carried out incidence to the 1st lens plate 3 forms the condensing image of the number of 
the rectangle condenser lenses 301, and the same number in a flat surface vertical to the system optical axis L according 
to a condensing operation of the rectangle condenser lens 301 . Since two or more of these condensing images are 
exactly projection images of a light source lamp, below, they shall be called secondary light source images. 
[003 1 ] Next, with reference to drawing! , the 2nd lens plate 4 of this example is explained again. The 2nd lens plate 4 
is a compound layered product which consists of the condenser lens array 410, a polarization separation prism array 
420, lambda / 2 phase-contrast plate 430, and an outgoing radiation side lens 440, and is arranged in the vertical flat 
surface to the system optical axis [ / near the location in which secondary light source images with the 1st lens plate 3 
are formed ] L. This 2nd lens plate 4 has the function as 2nd lens plate of indie crater optical system, the function as a 
polarization separation component, and the function as a polarization sensing element. 

[0032] The condenser lens array 410 has the almost same composition as the 1st lens plate 3. That is, two or more 
rectangle condenser lenses 301 which constitute the 1st lens plate 3, and condenser lenses 41 1 of the same number are 
arranged, and there is an operation which condenses the light from the 1st lens plate 3. The condenser lens array 410 is 
equivalent to the 2nd lens plate of integrator optical system. 

[0033] It is not necessary to have the dimension configuration where the condenser lens 41 1 which constitutes the 
condenser lens array 410 and the rectangle condenser lens 301 which constitutes the 1st lens plate 3 are completely the 
same, and a lens property. It is desirable to optimize respectively according to the property of the light from the light 
source section 2. However, as for the light which carries out incidence to the polarization beam prism array 420, it is 
ideal that the inclination of the chief ray is parallel to the system optical axis L. From this point, or a condenser lens 41 1 
will not have the same lens property as the rectangle condenser lens 301 which constitutes the 1st lens plate 3, it shall 
have the same lens property which is considering the configuration of an analog as the rectangle condenser lens 301 in 
many cases. 

[0034] The appearance of the polarization separation prism array 420 is shown in drawing 3 . As shown in this drawing, 
a polarization separation prism array 420 makes the pair which consists of a polarization beam splitter 42 1 which 
consists of a prism composition object of the shape of the square pole which equipped the interior with the polarization 
demarcation membrane, and a reflective mirror 422 which consists of a prism composition object of the shape of the 
square pole which similarly equipped the interior with the reflective film a basic configuration unit, and two or more 
arrays (are arranged in the flat surface in which secondary light source images are formed) carry out superficially in that 
pair. It is regularly arranged so that one pair of basic configuration units may correspond to the condenser lens 41 1 
which constitutes the condenser lens array 410. Moreover, the breadth Wp of one polarization beam splitter 421 and the 
breadth Wm of one reflective mirror 422 are equal. Furthermore, although the value of Wp and Wm is set up so that it 
may be set to one half of the breadth of the condenser lens 41 1 which constitutes the condenser lens array 410 from this 
example, it is not limited to this. 

[0035] Here, the 2nd lens plate 4 containing the polarization separation prism array 420 is arranged so that secondary 
light source images formed with the 1 st lens plate 3 may be located in the part of a polarization beam splitter 42 1 . 
Therefore, the light source section 2 is arranged so that the light source optical axis R may make an include angle 
slightly to the system optical axis L. 

[0036] If it explains with reference to drawin g! and drawing 3 , a random polarization light which carried out incidence 
to the polarization separation prism array 420 will be divided into two kinds of polarization light, P polarization light 
and S polarization light, from which the polarization direction differs by the polarization beam splitter 421 . P 
polarization light passes a polarization beam splitter 421 as it is, without changing a travelling direction. On the other 
hand, it reflects by the polarization demarcation membrane 423 of a polarization beam splitter 421 , and S polarization 
light changes a travelling direction about 90 degrees, reflects it in the reflector 424 of the adjoining reflective mirror 422 
(reflective mirror which makes a pair), and changes a travelling direction about 90 degrees, and outgoing radiation is 
carried out more nearly eventually than polarization separation PURIZUMUAREI 420 at an include angle almost 
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parallel to P polarization light. 

[0037] lambda / 2 phase-contrast plate 430 with which lambda / 2 phase contrast film 43 1 have been arranged regularly 
are installed in the outgoing radiation side of the polarization separation prism array 420. That is, lambda / 2 phase 
contrast film 43 1 are arranged only at a part for the outgoing radiation surface part of the polarization beam splitter 421 
which constitutes the polarization separation prism array 420, and lambda / 2 phase contrast film 43 1 are not arranged at 
a part for the outgoing radiation surface part of the reflective mirror 422. According to such an arrangement condition of 
lambda / 2 phase contrast film 43 1 , in case P polarization light by which outgoing radiation was carried out from the 
polarization beam splitter 421 passes lambda / 2 phase contrast film 43 1, it receives a rotatory polarization operation and 
is changed into S polarization light. On the other hand, since S polarization light by which outgoing radiation was 
carried out from the reflective mirror 422 does not pass lambda / 2 phase contrast film 431, no rotatory polarization 
operation is received but lambda / 2 phase-contrast plate 430 is passed with S polarization light. When the above is 
summarized, it means that a random polarization light had been changed into one kind of polarization light (in this case, 

5 polarization light) by the polarization separation prism array 420, and the lambda / 2 phase-contrast plate 430. 
[0038] Thus, the flux of light arranged with S polarization light is led to the lighting field 5 with the outgoing radiation 
side lens 440, and superposition association is carried out on the lighting field 5. That is, superposition image formation 
of the image side started with the 1st lens plate 3 is carried out on the lighting field 5 with the 2nd lens plate 4. It 
separates into two kinds of polarization light from which it can come, simultaneously the polarization direction differs 
by the intermediate polarization separation prism array 420 spatially, in case a random polarization light passes lambda / 
2 phase-contrast plate 430, it is changed into one kind of polarization light, and almost all light attains it to the lighting 
field 5. For this reason, the lighting field 5 will almost be mostly illuminated by homogeneity with one kind of 
polarization light. 

[0039] According to the polarization lighting system 1 of this example, as explained above, a random polarization light 
emitted from the light source section 2 is condensed to the minute predetermined field of the polarization separation 
prism array 420 with the 1st lens plate 3, after separating into two kinds of polarization light from which the polarization 
direction differs spatially, each polarization light is led to the predetermined field of lambda / 2 phase-contrast plate 430, 
and P polarization light is changed into S polarization light. Therefore, the effectiveness that the lighting field 5 can be 
irradiated where most random polarization light emitted from the light source section 2 is arranged with S polarization 
light is done so. Moreover, since it is hardly accompanied by optical loss in the conversion process of polarization light, 
it has the description that the utilization effectiveness of light source light is very high. 

[0040] Furthermore, the minute rectangle condenser lens 301 which constitutes the 1st lens plate 3 from this example 
according to the configuration of the lighting field 5 which is an oblong rectangle configuration is made into an oblong 
rectangle configuration, and it has become the gestalt which divides into a longitudinal direction two kinds of 
polarization light by which outgoing radiation was carried out from the polarization separation prism array 420 
simultaneously. For this reason, lighting effectiveness can be raised, without making the quantity of light useless, even 
when illuminating the lighting field 5 which has an oblong rectangle configuration. 

[0041] If a random polarization light is generally simply divided into P polarization light and S polarization light using a 
polarization beam splitter, the width of face of the flux of light by which outgoing radiation is carried out from a 
polarization beam splitter will also enlarge optical system according to breadth and it twice. However, since the flux of 
light broadening which originates in carrying out skillful ****** of the process of generation of secondary minute light 
source images which are the description of integrator optical system in the polarization lighting system of this invention, 
and separating polarization light, and is produced is absorbed, the width of face of the flux of light does not spread, but 
has the description which can realize small optical system. 

[0042] (Example 2) Although the light source section 2 needs to be arranged so that the light source optical axis R may 
make few include angles to the system optical axis L so that secondary light source images formed with the 1st lens 
plate 3 may be located in the part of a polarization beam splitter 421 in an example 1, it is arranging deflection prism, 
the light source optical axis R can be made in agreement with the system optical axis L, and it can be made to arrange 
without leaning the light source section. 

[0043] The polarization lighting system 10 concerning the example 2 shown in drawing is the example which used 
deflection prism. As shown in this drawing, in the polarization lighting system 10, the deflection prism 6 is arranged 
between the light source section 2 and the 1st lens plate 3. The light which carried out incidence to the deflection prism 

6 from the light source section 2 can bend a travelling direction slightly with deflection prism, it carries out incidence to 
the 1st lens plate 3 with a certain include angle which is not vertical, and it reaches the position of a polarization beam 
splitter 421. 

[0044] Thus, the location of secondary light source images formed with the 1st lens plate 3 can be set up free by 
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installing the deflection prism 6. Therefore, the light source section 2 can be arranged on the system optical -axis L, and 
production of optical system becomes simplicity and easy. " 
[0045] Here, in this example, the deflection prism 6 is unified to the field by the side of the incidence of the 1st lens 
plate 3. For this reason, the number of the interfaces which cause reflection loss of light between the deflection prism 6 
and the 1st lens plate 3 can be decreased. By unifying the deflection prism 6 to the 1st lens plate 3, the light from the 
light source section 2 can be led to the 2nd lens plate 4, without losing. 

[0046] (Example 3) In order to enable it to arrange the light source section 2 which needs to be arranged in the condition 
of having leaned slightly to the system optical axis L on the system optical axis L, it is realizable also by the approach of 
using as the lens of an eccentric system the rectangle condenser lens 301 which constitutes the 1st lens plate 3 besides 
the approach shown in the above-mentioned example 2. The example 3 shown in drawing 5 is the polarization lighting 
system equipped with such a configuration. 

[0047] As shown in drawing^ , the eccentric system minute condenser lens 3 1 0 constitutes the 1 st lens plate 3 from the 
lighting system 100 of this example, and the chief ray of the flux of light which carries out outgoing radiation of the 1st 
lens plate 3 is leaned slightly, and it has set up so that secondary light source images may be formed in the position of a 
polarization beam splitter 421 . For this reason, the light source section 2 can be arranged on the system optical axis L, 
and production of optical system becomes simplicity and easy. 

[0048] (Example 4) The 2nd lens plate 4 used in the above-mentioned example 1 thru/or 3 is all equipped with the 
condenser lens array 410 and the outgoing radiation side lens 440. The light which carries out incidence to the 
polarization beam prism array 410 From it being ideal that the inclination of the chief ray is parallel to the system 
optical axis L The condenser lens array 421 is constituted by the same lens as the rectangle condenser lens 301 which 
constitutes the 1st lens plate 3 in many cases. Moreover, the outgoing radiation side lens 440 is required in order to carry 
out superposition association of the flux of light which passed through a different location distant from the system 
optical axis L on the 2nd lens plate 4 on the predetermined lighting field 5. 

[0049] However, while using the condenser lens array 410 as the lens of an eccentric system, it is possible by devising 
the installation include angjle of the reflector 424 of the reflective mirror 422 to omit the outgoing radiation side lens 
440. The polarization lighting system concerning the example 4 equipped with this configuration is shown in drawing 
6 . 

[0050] Since the condenser lens array 410 is constituted from this example using the eccentric system condenser lenses 
412 and 413 as shown in drawing 6 , the chief ray of P polarization light which passes a polarization beam splitter 421 
in the part of the condenser lens array 410 can be turned to the core 51 of a lighting field. To the flux of light which 
passes the polarization beam splitter 421 in the location distant from the system optical axis L, it can respond by 
enlarging eccentricity of the eccentric system condenser lens 412. On the other hand, the chief ray of S polarization light 
can be turned to the core 5 1 of a lighting field also to S polarization light by which outgoing radiation is carried out 
through a polarization beam splitter 421 and the reflective mirror 422 by making the installation include angle of the 
reflector 424 of the reflective mirror 422 into a suitable value. Of course, it is necessary to optimize the installation 
include angle of a reflector separately in this case according to the distance from the system optical axis L. 
[0051] By considering as the above configurations, the outgoing radiation side lens 440 becomes unnecessary, and low 
cost-ization of optical system of it is attained. 

[0052] Moreover, with the configuration which does not use an outgoing radiation side lens like this example, the 
installation of the condenser lens array 410 can also install the condenser lens array 410 in the lighting field 5 side 
depending on [ array / 420 / polarization separation prism ] the lens property of the eccentric system condenser lenses 
412 and 413 which are not limited to the light source side of the polarization separation prism array 420, and constitute 
the condenser lens array 410, and the arrangement include angle of the polarization demarcation membrane 423 of the 
polarization separation prism array 420, and the reflective film 424. 

[0053] (Example 5) the above-mentioned example 1 thru/or 3 setting any case - the light source section 2 and the 
1st lens plate 3 — the system optical-axis L top — arranging — the sense of the light source section 2 — or image 
formation of the secondary light source imaiges was carried out to the position of a polarization beam splitter 421 by 
adjusting the lens property of the 1st lens plate 3. The same result can be obtained to these also by carrying out the 
parallel displacement of the light source section 2 and the 1st lens plate 3 to a system optical axis. 
[0054] Furthermore, when its attention is paid to the magnitude (breadth) of the longitudinal direction of the condenser 
lens 41 1 which constitutes the condenser lens array 410 of the 2nd lens plate 4, since the image formation location of 
secondary light source images is always limited on a polarization beam splitter 421, if the breadth of a condenser lens 
41 1 is magnitude equal to the breadth Wp of a polarization beam splitter 421, it turns out that it functions enough. 
[0055] It is shown as a polarization lighting system 300 applied to an example 5 in drawin g 7 in the example which 
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incorporated the above content. In this example, after only the movement magnitude (=D) equivalent to one half of the 
breadth Wp of a polarization beam splitter 421 has carried out the parallel displacement of the light source section 2 and 
the 1st lens plate 3 in the direction (drawing down) in which a polarization beam splitter 421 exists in the polarization 
separation prism array 420 to the system optical axis L, it arranges. Moreover, the condenser lens array 410 of the 2nd 
lens plate 4 is constituted by making it correspond to a polarization beam splitter's existence location, and arranging 
using the condensing half lens 414 which has lens width of face (breadth) equal to the breadth Wp of a polarization 
beam splitter 42 1 . 

[0056] While the design of optical system becomes easy by considering as the above configurations, low-cost-izing of 
optical system is possible. 

[0057] (Modification of an example 5) In the above-mentioned example 5, the image formation location of secondary 
light source images is using the condensing half lens 414 of magnitude with the breadth equal to the breadth Wp of a 
polarization beam splitter 421 as a condenser lens 411 paying attention to the point always limited on a polarization 
beam splitter 421. Such a condensing half lens 414 is manufactured by cutting the ends of the condenser lens 411 shown 
in the usual condenser lens 1, for example, the example mentioned above, thru/or 3. 

[0058] However, those who used the usual condenser lens 41 1 as shown in an example 1 thru/or 3 may be more 
advantageous in the point of cost etc. rather than adopting the condensing half lens 414 depending on the case. 
[0059] The example of a configuration at the time of using the condenser lens 411 currently used in an example 1 
thru/or 3 for drawing 8 instead of the condensing half lens 414 in consideration of this point is shown. Polarization 
lighting-system 3 00 A of the whole configuration shown in this drawing is the same as that of the polarization lighting 
system 300 concerning the above-mentioned example 5. Different points are that it is the condenser lens 41 1 same as a 
condenser lens which constitutes the condenser lens array 410 as what is being used by not a half lens but the example 1 
thru/or 3, and that these condenser lenses 411 are in the location which only the amount of the one half of the width of 
face Wp moved towards the cross direction of a polarization beam splitter 421 . 

[0060] (Example 6) In each example mentioned above, the reflector 424 of the polarization demarcation membrane 423 
of the polarization beam splitter 421 currently formed in the polarization separation prism array 420 which is one of the 
components of the 2nd lens plate 4, and the reflective mirror 422 inclines in the same direction to the system optical axis 
L. Instead of adopting this configuration, the configuration in which the dip direction of the polarization demarcation 
membrane 423 and the reflective film 424 serves as an object for right and left to the system optical axis L is also 
employable. 

[0061] The polarization lighting system 500 with which the polarization separation prism array equipped with this 
configuration was included in drawing 9 is shown. The profile configuration also of the polarization lighting system 500 
of this example is carried out like each example mentioned above from the light source section 2 arranged in accordance 
with the system optical axis L, the 1st lens plate 3, and the 2nd lens plate 4. The light by which outgoing radiation was 
carried out from the light source section 2 is condensed in the 2nd lens plate 4 with the 1st lens plate 3, and in the 
process in which the 2nd lens plate 4 is passed, a random polarization light is changed into one kind of polarization light 
to which the polarization direction was equal, and reaches the lighting field 5. 

[0062] The minute condenser lens 311 which consists of a decentered lens is arranged, and the usual minute condenser 
lens 312 is arranged on that outside at the system optical-axis L side whose 1st lens plate 3 of this polarization lighting 
system 500 is that core side. The minute condenser lens 311 which consists of a decentered lens is arranged by axial 
symmetry to the system optical axis L, and equalization of the brightness in the lighting field 5 is attained. 
[0063] The 2nd lens plate 4 has the composition that the condenser lens array 410, the polarization separation prism 
array 420, the lambda / 2 phase-contrast plate 430, and the outgoing radiation side lens 440 were arranged in this 
sequence from that optical incidence side like each above-mentioned example. The 2nd lens plate 4 is arranged in the 
vertical flat surface to the system optical axis L near the location in which secondary light source images with the 1 st 
lens plate 3 are formed. 

[0064] In the condenser lens array 410, the condenser lens 415 which similarly consists of a decentered lens is arranged 
near the formation location of secondary light source images by each minute condenser lens 311 which consists of a 
decentered lens of the 1st lens plate 3. Moreover, near the formation location of secondary light source images by each 
minute condenser lens 312 of the 1st lens plate 3, the condenser lens 416 of this usual cardiac system is arranged. Here, 
each condenser lenses 415 and 416 which constitute the condenser lens array 410 are set as sufficient magnitude to 
include secondary light source images formed here. That is, secondary light source images formed in the core side of the 
system optical axis L are larger than secondary light source images formed in the periphery side. For this reason, in this 
example, it is set as the big dimension compared with the condenser lens 416 located in a circumference side in the 
eccentric condenser lens 415 located in the system optical-axis L, i.e., core of condenser lens array 410, side. 
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[0065] Thus, since the magnitude of the condenser lenses 415 and 416 which constitute the near condenser lens' array 
410 of the 2nd lens plate 4 is changed by the thing by the side of the core of the 2nd lens plate, and the thing by the side 

cu-cumference Polarization beam splitter 421 A currently formed in the polarization separation prism array 420 
arranged at the outgomg radiation side of the condenser lens array 410, The dimension of 42 IB and the reflective 
mirrors 422 A and 422B is also made to correspond to this, and the thing by the side of a core is made into the big 
dimension compared with the thing by the side of the circumference. 

[0066] Moreover, in the polarizing prism array 410 of this example, polarization beam splitter 421 A which is in a 
symmetrical condition and by which polarization demarcation membrane 423 A was formed in the interior towards the 
cross direction centering on the system optical axis L is arranged, and reflective mirror 422A by which reflective film 
424A was formed m the interior is arranged at these both sides. Furthermore, reflective mirror 422B of a small 
dimension is arranged at these both sides. Reflective film 424B currently formed in reflective mirror 422B of these 
small dimensions inclines to hard flow with reflective film 424of reflective mirror 422A of big dimension located inside 
A. Polarization beam splitter 42 IB of a small dimension is arranged at the both sides of reflective mirror 422B of the 
small dimension of this configuration, respectively. Polarization demarcation membrane 423B currently formed in such 
polarization beam splitter 421B also inclines to hard flow with polarization demarcation membrane 423of polarization 
beam splitter 421 A of big dimension located inside A. 

[0067] As mentioned above, while being able to improve the utilization effectiveness of light source light further by 
optimizing the dimension configuration of the condenser lens which constitutes the condenser lens array 410, the 
polarization beam splitter which constitutes the polarization separation prism array 420, and a reflective mirror 
according to the location and magnitude of secondary light source images form with the 1st lens plate 3, there is 
effectiveness which can miniaturize the 2nd lens plate 4. 

[0068] (Example 7) In the above-mentioned example 6, it was made to correspond to the magnitude of secondary light 
source images formed with the 1st lens plate 3, and the dimension configuration of each condenser lens which 
constitutes the condenser lens array 410 of the 2nd lens plate 4 is set up. Similarly, the dimension configuration of each 
polarization beam splitter which constitutes the polarization separation prism array 420, and a reflective mirror is set up. 

[0069] However, you may make it make only the dimension configuration of the magnitude of each prism which 
constitutes the condenser lens array 410 using the condenser lens of the same dimension configuration, and constitutes 
the polarization separation prism array 420, i.e., the polarization beam splitter currently formed in them, and a reflective 
mirror correspond to the magnitude of secondary light source images. 

[0070] The example of the polarization lighting system equipped with this configuration is shown in drawing JO 
Fundamentally, the polarization lighting system 600 shown in this drawing has the same composition as polarization 
lightmg-system 300A which is the modification of the example 5 mentioned above. Therefore, the part used as the 
description is explained below. 

[0071] The condenser lens array 410 which constitutes the 2nd lens plate 4 is constituted from condenser lens 416A of 
the same configuration and the same dimension thru/or 416D by the polarization lighting system 600 of this example 
[0072] However, the magnitude of the polarization beam splitter currently formed in the polarization separation prism 
array 420 and a reflective mirror is changed according to the magnitude of secondary light source images formed That 
is, since secondary light source images formed in the core side by the side of the system optical axis L are large it is 
made to correspond to it and big polarization beam splitter 425A and reflective mirror 425B are arranged. On the other 
hand, in the circumference side distant from the system optical axis L, since secondary light source images formed are 
relatively small, it was made to correspond to it and small polarization beam splitter 426A and reflective mirror 426B 
are arranged relatively. 

[0073] Here, in each condenser lens 41 6A thru/or 416D which constitutes the near condenser lens array 410 of each lens 
314A which constitutes the 1st lens plate 3 thru/or 314D, and the 2nd lens plate 4, the lens of an eccentric system is used 
for some of those lenses. Moreover, the array to which only the distance D fixed from the system optical axis L carried 
out the parallel displacement of the light source optical axis R as well as the above-mentioned example 5 is adopted. In 
addition, the parallel displacement only of the same amount is made to have carried out in the same direction so that the 
core of the lens plate [ 1 st ] 3 may correspond with a light source optical axis. 

[0074] It enables it to form in the part of a polarization beam splitter secondary light source images obtained through the 
1st lens plate 3 by adopting these configurations. 

[0075] in addition, making which lens of value [ of the distance D in drawing 10 ], condenser lens 314A or 314D, and 
condenser lens 416A thru/or the 416D into the thing of an eccentric system - moreover, into how much eccentricity of 
the lens of the eccentric system to be used is made is a matter influenced by the design of optical system, therefore, 
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these matters are determined uniquely -- not having ~ each — it is the thing of the property which should be determined 
according to a concrete equipment configuration. 

[0076] In addition, in this example, each condenser lens 416A thru/or 416D which constitutes the near condenser lens 
array 410 of the 2nd lens plate 4 is vising the lens of this cardiac system. However, condenser lens 416A of the same 
configuration and the same dimension thru/or 41 6D are stuck on the polarization beam splitters 425A and 426A from 
which magnitude differs as mentioned above, therefore there is a gap at those cores. For this reason, condenser lens 
416A of these cardiac systems of these thru/or 416D are using the lens of an eccentric system, and an EQC as a result. 
[0077] Thus, in the polarization lighting system 600, it has condenser lens 416A of magnitude thru/or 416D 
corresponding to the magnitude of secondary light source images formed. Utilization effectiveness is improvable in 
light with this configuration as well as the above-mentioned example 6. 

[0078] Moreover, the condenser lens array 410 of the 2nd lens plate 4 is constituted from condenser lens 416A of the 
same configuration and the same dimension thru/or 416D by this example. Therefore, there is also an advantage that 
production of a condenser lens array is easy. 

[0079] (Projection mold display using the polarization lighting system of an example 1) The example of the projection 
mold display with which the polarization lighting system 100 shown in drawing. 5 among the example 1 thru/or the 
polarization lighting system of 6 was built into drawing 1 1 is shown. 

[0080] As shown in drawing. 11 , the polarization lighting system 100 of the projection mold display 3400 of this 
example A random polarization light which was equipped with the light source section 2 which carries out outgoing 
radiation of the random polarization light to an one direction, and was emitted from this light source section 2 After 
being led to the position of the 2nd lens plate 4 in the condition of having been condensed with the 1st lens plate 3, the 
polarization separation prism array 420 in the 2nd lens plate 4 separates into two kinds of polarization light. Moreover, 
about P polarization light, it is changed into S polarization light by lambda / 2 phase-contrast plate 430 among each 
separated polarization light. 

[0081] First, in the blue green reflective dichroic mirror 3401, red light penetrates the flux of light by which outgoing 
radiation was carried out from this polarization lighting system 100, and blue glow and green light reflect it. It is 
reflected by the reflective mirror 3402 and red light reaches the 1st liquid crystal light valve 3403. On the other hand, 
among blue glow and green light, it is reflected by the green reflective dichroic mirror 3404, and green light reaches the 
2nd liquid crystal light valve 3405. 

[0082] Here, since blue glow has the longest optical path length among each colored light, to blue glow, the light guide 
means 3450 which consisted of relay lens systems which consist of the incidence side lens 3406, a relay lens 3408, and 
an outgoing radiation side lens 3410 has been established. That is, after blue glow penetrates the green reflective 
dichroic mirror 3404, it is first led to a relay lens 3408 through the incidence side lens 3406 and the reflective mirror 
3407, after it converges on this relay lens 3408, by the reflective mirror 3409, is led to the outgoing radiation side lens 
3410, and reaches the 3rd liquid crystal light valve 341 1 after an appropriate time. Here, after the 1st thru/or 3rd liquid 
crystal light valve 3403, 3405, and 341 1 modulates each colored light and includes the image information corresponding 
to each color, it carries out incidence of the modulated colored light to a dichroic prism 3413 (color composition 
means). The dielectric multilayer of the red reflex and the dielectric multilayer of a blue echo are formed in the dichroic 
prism 3413 in the shape of a cross joint, and compound each modulation flux of light to it. The flux of light 
compounded here will pass the projection lens 3414 (projection means), and will form an image on a screen 3415. 
[0083] Thus, in the constituted projection mold indicating equipment 3400, the liquid crystal light valve of the type 
which modulates one kind of polarization light is used. Therefore, when a random polarization light was led to the liquid 
crystal light valve using the conventional lighting system, the one half of the random polarization light had the trouble 
of suppressing generation of heat of a polarizing plate and that it was large-sized and a cooling system with the big noise 
was required while the utilization effectiveness of light was bad, since it was absorbed with the polarizing plate (not 
shown) and changed to heat. However, with the equipment 3400 of this example, this trouble is improved substantially. 
[0084] That is, in the polarization lighting system 100, only to one polarization light, for example, P polarization light, a 
rotatory polarization operation is given with lambda / 2 phase-contrast plate 430, and it considers as the condition that 
the polarization light, for example, S polarization light, and the plane of polarization of another side gathered, in the 
projection mold display 3400 of this example. So, since the polarization light to which the polarization direction was 
equal is led to the 1st thru/or 3rd liquid crystal light valve 3403, 3405, and 341 1, there can be dramatically little optical 
absorption by the polarizing plate, therefore its utilization effectiveness of light can improve, and it can acquire a bright 
projection image. Moreover, since the amount of optical absorption by the polarizing plate decreases, the temperature 
rise in a polarizing plate is controlled. Therefore, the miniaturization of a cooling system and low noise-ization can be r 
attained and a highly efficient projection mold display can be realized. J 
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[0085] Furthermore, in the polarization lighting system 100, two kinds in all of polarization light is divided into the 
configuration of a condenser lens 41 1 in the longitudinal direction in the 2nd lens plate 4. Therefore, the lighting field " 
which did not make the quantity of light useless and carried out the oblong rectangle configuration can be formed. 
Therefore, the polarization lighting system 100 is legible, and fits the oblong liquid crystal light valves which can 
project a powerful image. 

[0086] As the previous example 1 was explained, in spite of having incorporated the polarization conversion optical 
element, with the polarization lighting system 100 of this example, the flux of light broadening which carries out 
outgoing radiation of the polarization conversion prism array 420 is stopped. In case this illuminates a liquid crystal 
light valve, it means that there is almost no light which carries out incidence to a liquid crystal light valve with a big 
include angle, therefore, the f number is small — even if it does not use the projection lens of the diameter of 
macrostomia extremely, a bright projection image is realizable. 

[0087] Moreover, in this example, as a color composition means, since the dichroic prism 3413 is used, it can 
miniaturize. Moreover, since the optical path length between the liquid crystal light valves 3403, 3405, and 341 1 and the 
projection lens 3414 is short, even if it uses the projection lens of comparatively small aperture, a bright projection 
image is realizable. Moreover, although the optical path lengths differ, since, as for each colored light, only one optical 
path of the three optical paths has established the light guide means 3450 constituted by the relay lens system which 
consists of the incidence side lens 3406, a relay lens 3408, and an outgoing radiation side lens 3410 to blue glow with 
the longest optical path length at this example, color nonuniformity etc. does not arise. 

[0088] In addition, as a projection mold display, the mirror optical system which used the dichroic mirror of two sheets 
for the color composition means can also constitute. Of course, the bright high-definition projection image excellent in 
the utilization effectiveness of light can be formed like [ it is possible to incorporate the polarization lighting system of 
this example also in such a case, and ] the case where it is this example. 

[0089] (Other operation gestalten) In each still more nearly above-mentioned example, although it is a polarization 
separation means, for example, he is trying to arrange P polarization with S polarization, of course, the polarization 
direction may be arranged with which direction. Moreover, to the both sides of P polarization light and S polarization 
light, by the phase contrast layer, a rotatory polarization operation may be given and plane of polarization may be 
arranged. 

[0090] On the other hand, in each example, what consists of a general high polymer film as lambda / a 2 phase-contrast 
plate is assumed. However, these phase contrast plates may be constituted using the Twisted Nematic liquid crystal (TN 
liquid crystal). Since the wavelength dependency of a phase contrast plate can be made small when TN liquid crystal is 
used, compared with the case where a general high polymer film is used, the polarization conversion engine 
performance of lambda / 2 phase-contrast plate can be raised. 
[0091] 

[Effect of the Invention] As explained above, in the polarization lighting system concerning this invention, the 
polarization light to which the polarization direction was equal can be irradiated to an exposure field. Therefore, since 
the polarization light to which plane of polarization was equal can be supplied to a liquid crystal light valve when the 
polarization lighting system concerning this invention is used for the projection mold display using a liquid crystal light 
valve, the utilization effectiveness of light can improve and the brightness of a projection image can be improved. 
Moreover, since the amount of optical absorption by the polarizing plate decreases, the temperature rise in a polarizing 
plate is controlled. So, the miniaturization of a cooling system and low noise-ization are realizable. 
[0092] Moreover, in this invention, the spatial breadth produced according to separation of polarization light using the 
process of generating secondary minute light source images which are the description of integrator optical system is 
avoided. Therefore, in spite of being the optical system equipped with the polarization sensing element, an equipment 
dimension can be held down to the dimension of same extent as the conventional lighting system. 
[0093] Since the polarization beam splitter thermally equipped with the stable dielectric multilayer is used as a 
polarization separation means further again, the polarization separation engine performance of the polarization 
separation section is thermally stable. For this reason, the polarization separation engine performance always stabilized 
also in the projection mold display with which a big optical output is demanded can be demonstrated. 
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[Procedure revision] 

[Filing Date] December 26, Heisei 13 (2001. 12.26) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The light source section to which the polarization direction carries out outgoing radiation of the random light 
The lens plate for consisting of two or more rectangle condenser lenses which have a rectangle-like appearance 
condensing the light by which outgoing radiation is carried out from said light source section, and forming two or more 
secondary light source images, 

It has the condenser lens array and polarization separation prism array which have been arranged near the location in 
which said two or more secondary light source images are formed, and a polarization sensing element, 
Said condenser lens array consists of two or more condenser lenses, 

Said polarization separation prism array divides into adjacent P polarization light and S polarization light of a pair each 
of two or more light condensed with said two or more rectangle condenser lenses, and consists of two or more 
polarization beam splitters and two or more reflective mirrors, 

Said polarization sensing element arranges the polarization direction of said P polarization light and S polarization light 
and is arranged at the outgoing radiation side side of said polarization separation prism array, 
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The polarization lighting system characterized by things. 

[Claim 2] It is the polarization lighting system characterized by arranging said condenser lens array in claim 1 at the 
optical incidence side of said polarization separation prism array. 

[Claim 3] The polarization lighting system further characterized by arranging the outgoing radiation side lens at the 
irradiation appearance side of said polarization sensing element in claim 2. 

[Claim 4] It is the polarization lighting system characterized by at least one being an eccentric system lens among said 
two or more condenser lenses which constitute said condenser lens array in claim 2. 

[Claim 5] It is the polarization lighting system characterized by arranging said condenser lens array in claim 1 at the 
irradiation appearance side of said polarization sensing element. 

[Claim 6] It is the polarization lighting system characterized by at least one being an eccentric system lens among said 
two or more condenser lenses which constitute said condenser lens array in claim 5. 

[Claim 7] The breadth of said condenser lens which constitutes [ in / claim 1 thru/or among 6 / one of terms ] said 
condenser lens array is a polarization lighting system characterized by being equal to the breadth of said polarization 
beam splitter. 

[Claim 8] It is the polarization lighting system characterized by said rectangle condenser lens being an oblong rectangle 
configuration in one of terms claim 1 thru/or among 7. 

[Claim 9] It is the polarization lighting system characterized by said condenser lens which constitutes said condenser 
lens array being said rectangle condenser lens and analog which constitute said lens plate in one of terms among claims 
1-8. 

[Claim 10] It is the polarization lighting system which superimposes the light which condenses the light by which 
outgoing radiation is carried out from the light source section, forms two or more secondary light source images, and 
forms said two or more secondary light source images on a lighting field with a condenser lens array and/or a lens, 
respectively, 

Each of the light which forms said two or more secondary light source images is divided into adjacent P polarization 
light and S polarization light of a pair by the polarization separation prism array equipped with two or more polarization 
beam splitters arranged by turns and two or more reflective mirrors, 

Said adjacent polarization direction of P polarization light of a pair and S polarization light is arranged by the 
polarization sensing element, 

The polarization lighting system characterized by things. 

[Claim 1 1] It is the polarization lighting system characterized by arranging said condenser lens array in claim 10 at the 
optical incidence side of said polarization separation prism array. 

[Claim 12] The polarization lighting system characterized by arranging said lens at the irradiation appearance side of 
said polarization sensing element in claim 1 1 . 

[Claim 13] It is the polarization lighting system characterized by at least one being an eccentric system lens among two 
or more condenser lenses which constitute said condenser lens array in claim 1 1 . 

[Claim 14] It is the polarization lighting system characterized by arranging said condenser lens array in claim 11 at the 
irradiation appearance side of said polarization sensing element. 

[Claim 15] It is the polarization lighting system characterized by at least one being an eccentric system lens among two 
or more condenser lenses which constitute said condenser lens array in claim 14. 

[Claim 16] The breadth of the condenser lens which constitutes [ in / claim 10 thru/or among 15 / one of terms ] said 
condenser lens array is a polarization lighting system characterized by being equal to the breadth of said polarization 
beam splitter. 

[Claim 17] Said polarization separation prism array is a polarization lighting system characterized by having the square 
pole-like prism composition object with which the reflective film was formed in the interior as said reflective mirror 
while having the square pole-like prism composition object with which said polarization demarcation membrane was 
formed in the interior as said polarization beam splitter in claim 1 thru/or the term of either of 16. 
[Claim 18] It is the polarization lighting system characterized by forming said polarization sensing element with the 
phase contrast plate in claim 1 thru/or the term of either of 17. 

[Claim 19] It is the polarization lighting system characterized by said phase contrast plates being lambda / 2 phase- 
contrast plate in claim 18. 

[Claim 20] It is the polarization lighting system characterized by forming said polarization sensing element with the 
Twisted Nematic liquid crystal in claim 1 thru/or the term of either of 17. 

[Claim 21] The projection mold display characterized by having the polarization lighting system indicated by claim 1 
thru/or the term of either of 20, modulating the flux of light from said polarization lighting system, and indicating by 
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projection. . * ■ 

[Claim 22] The projection mold display characterized by having the modulation means equipped with the liquid crystal 

light valve in which the polarization light contained in the flux of light from the polarization lighting system indicated 

by claim 1 thru/or the term of either of 20 and this polarization lighting system is modulated, and image information is 

included, and the projection optical system which indicates the modulation flux of light by projection. 

[Claim 23] The projection mold display characterized by to be given a projection indication of the synthetic flux of light 

which has further a colored-light separation means divide the flux of light from said polarization lighting system into the 

two or more flux of lights, and a colored-light composition means compound the modulation flux of light after 

becoming irregular with said modulation means, in claim 22, and was acquired by the colored-light composition means 

concerned through said projection optical system. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0008 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the polarization lighting 
system of this invention A lens plate for the polarization direction to consist of two or more rectangle condenser lenses 
which have the light source section which carries out outgoing radiation of the random light, and a rectangle-like 
appearance, condense the light by which outgoing radiation is carried out from said light source section, and form two 
or more secondary light source images, The configuration which has the condenser lens array and polarization 
separation prism array which have been arranged near the location in which said two or more secondary light source 
images are formed, and a polarization sensing element is adopted. Said condenser lens array consists of two or more 
condenser lenses. Furthermore, said polarization separation prism array It is what divides into P polarization light and S 
polarization light of an adjacent pair each of two or more light condensed with said two or more rectangle condenser 
lenses. It consisted of two or more polarization beam splitters and two or more reflective mirrors, and said polarization 
sensing element arranges the polarization direction of said P polarization light and S polarization light, and the 
configuration arranged at the outgoing radiation side side of said polarization separation prism array is used for it. 
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7W-20 2tC«tt5T-^CSW5nT» Bflf 

lk<MSU7l'*^-2 0 2fi:ft*.T. «PJSU7l^ 
. *BU 7 1'?*—&£«>J1V>«C 

[0 0 3 0] W2\Z\Zf&l<Dl'>X1g.3<D!m*7F:\sX 

:©ai;stJ:^:, fgi©i/>XS3iiiM 
©tMB£L&«*fciEJ§8yfcW>X3 0 l*t«EttK«& 
E?BLfcSlJ*T&.5. 351©l^>Xfi3K:A#tUfc}fc 

«, m&mytis>X3 0 i<o*^ffltcj:o, ->xta 

ttttL£S»fc¥MrtlC}gJggUfc^>X3 0 1O»t^ 

[0 0 3 1] ffrX01Sr#flBLT3(:fla|C3m2OW 
>X*4l:o^TRit«. SB2©^>X«4tt, 
1/>X7W4 10. fiJt»IX'JXA7H4 2 0, 



(5) »«¥8-3047 39 

A/2fiffiIi4 3 0, Rtfttiltffi!! I' >X4 4 0 

jE£sn«a^aa{*:-r»»3. «i©w>x«3jc<ts2 

*&Lfc#LT^i6fc¥BrtK:ESSnT^.5 <( i©12 
C51/>Xffi4(l ^>^^-*3fc3**©Sg2©U>X 

[0 0 3 2] |}tl/>X7K4 1 0«Il©^>Xfi 

i0 «3**«-rs«J^tl^>X3 0 1 Lft9i<D$&tV> 
X4 1 l£«ftE?»JL<*:t>CDT*D> mi<DU>Xm.3 

frzox&myttzftmw&z. 9k%vz<X7V4 4 1 

Ott. -f >5r^P-^)t#3R<om2(»P>X«t*at- 
[0 0 3 3] ft3tl/>X7H4 1 0 £«j£-rs«3fcV 

>X4 1 1 b.%\<nv>%Wi3^mm-^femkitvy 

X3 0 1 ttt, ^<H-<D^-j£^«R^^>X« i ttS;* 

-rs&Bttfc^. 3tsas2*^<D3t©«'ttic*:i;TS* 
sa^s ns Jit #s*ia>. l*>u e^tf-A^u 

a> XA7K4 2 0 \ZXtotZmi. 

->XxA3t*ftLfc¥fTT&*£<h#3«m!*-5. 

wt\s>X4 i iasi©i/>xi3Si«t 
£*gJg£3fcW>X3 0 i tra-o^>x#tt*«-r«'b 

<OA\ *V>tt*gJg*3tV>X3 0 1 £ffi<HJB0>J§m&U 

[0 0 3 4] H3l:tti)t»i^JXA7W4 2 0© 

XA7W4 2 0 «, rtSB»C<13t^Kie*«IAfcEafttt 
#©XUXA^j£fo&>Sfe£fittt:-AX7*U v9-A 
50 2 1 ^U<W«»CS«t«*«AifeB3fttt««)^UX 
A^J$ft:a>Sft*K*U5-4 2 2 fca>Sft-52t££* 
•Mtitl/, *0*f£¥B5WJc«SE#l (2^3t2i« 

awi&ztizwmtoizmm-znz) Lfcfcwr**. % 
3t^>XT^ 410 ^&mmn>Mkftu>X4 1 1 lc*f 
lt i *ta&*mitimmmfc?z*. 5 icsiuwkeb 

$nTV>-5. Sfc. l^©<i3tbf-AX^''Jy^-4 2 
1 ©fltfiWp 1 1 ZXDKStS. 7-4 2 2 ©SMiWmtt^ 
L-V». SSK. CO«Tttft3tl^>X7'W4 1 0 
A'T«*3fcl'>;C4 1 l©8Mi©l/2 t*^«t5»C> 

[0 0 3 5] HdT, mi©W>X«3CJ:r3Jl?)«Sn 
* 2&tt2S«*<®3fcfc:-AX7*'J y *-4 2 1 
(4H-r-5«t5lC. ii^I^'JXA7W4 2 0 
^2©U>X«4*tE«$nT^«. -?-©fc»&»C, JtiK 

[0 0 3 6] ai*±tf0 3S#ll/TRftSt. (B 
Jj6»»^UXA>l"f 4 2 0lCA#*bfc7>^A75:<g3t 
50 ^ttlg^tf-AXXU 2 1 lC«fc 0<S3fc*l^©S 
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fe* P iSftift t S S3fc3tO 2 8S©<B3t#fc#E3 tl 

*-4 2 i &-t©£*aia-r*. s<g3tottt<gft 

bT-AAXU v 9- A 2 1 ©fi##«K4 2 3-PSItb 
Titff^S»9 0«36A, »ft-r«KffS7-4 2 2 
(SfSfc-TSStS 5-) ©Sit® 4 2 4TRStUTitfr 
:5|n]£i»9 0&£*> S»W»C«Pfi3t3ttS«WiJa: 
ftfiTS)t»i^'JXA7l"f 4 2 0 J: OtHStStt*. 

[0037] <ayt&m°7 u xat w 4 2 0 ©tastst: 

«. A/2ttfiHR4 3 1 jWBIiJ«MCEB3nfcA/2 
&ffig«4 3 0*tKfli3nT^-5. -TfcJrS, B3fc$HR 
^UXA7W 4 2 0 *«l*-r*fi#tf-AXX'J y* 
-4 2 l<&attffi«#KG>«.A/2{fcfflgK4 3 1 *tE 
B3*1. KSt55-4 2 2©aiatffia&Jtt:liA/2tfc:ffi 
MK4 3 1 ttEI«nTV»»V>. iO«&A/2fiig 
R4 3 lOiHSfiCiD, «3etr-AXyjy^-4 
2 l*>&ffiSt3n&P«30fctt, A/2{fcf§igBl4 3 1 
^iliST * IS (CflHnfOIBCfMJ s £ * 

«3tl£>. ffi^, S»35-4 2 2*»sai#$nfcs<i 

3fc3fcttA/2fltfB£R4 3 1 «llba^OT, B3fcffi 

©Hteffuatt— wsirr. sfi3t^eo**A/2fltffis 

S4 3 OSSjfi-T-5. fiLh£ flB&MBXU 
2 0 tA/2fi[«|Sfi4 3 OlCiO. 7> 

[0038] croi^icLxs tsy&t\zmx.t>mzK$. 

tt. fflltfflj W >X 4 4 0 KJ: 9 5 "v£**tl. 

j»9i®«5±TS«*s£3n*. au©w> 

X«3JC«tD«JDasnfc'f^-v'®tt, SI2©W>X 
4S4lcJ:OIH«iMt5±i:SSItfltSn«. Ctlt^ 
fc. jfc*©Bft#IBX>JXA7W 4 2 OtC<tD^>^ 
A^fi^fi®^|$j*ts^s 2 SS<Dfi3t3tlc?SiajM 
IC^K^n, A / 2 tfcfflSg« 4 3 0 SSifi-T 1 & 
MOffftftKSaanT, 5&£^T©3fc**JIB9l«» 5 *\ 
ta-T «. £©&*. M93«tt5tt5&£iaS©B3fcff 

[0 0 3 9] &_UOT!UfcJ;3K. *«©<I3tJ»W^« 
1 K.kntf , ftilffi 2 Sttitsnfc 9 > jTA&ff£% 
>X« 3 K J: D«e#»:/iJ XA7 U-f 4 2 
0 ©8rJ£©»*fc««l;:SyfcU <g#2f 2 B 

«Mtg4 3 o comMammzm^x, p&wt&siayt 

«ttHtifc«£V> 3 B3Bfc©£»ia 

[0 0 4 03 SSfc, **r?tt. «g©«Jg^R-C*^ 
JM1M* 5 © flMftfcdfc'tfrT. S8 1 © U- >X« 3 *«U* 
•T5«/h^^*JtP>X3 0 1 £«g©*gffiMBtt£ 
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u msc, fijt»«xuxA7W 4 2 oa>sm»s 
ftasaittic-r -s ;:«>:;&<, B9i&$ 

[0 0 4 1] — A*7U »*-tHlf>T? 

t, Bfttf-Axxu v*-^sai$tsn*ftj&ffligtt 

JO 5. *£9!©<I3fcRRSIlgfiT?tt. -f>5^1>— 

*5fc¥*©»»-Ci&SB/hfc 2 ^3ttS«©*^i » 5 X 

bT*-f*3t*«©l£*tD*«iRUTn«)©-p. ftjfl© 

[0 042] (*!SW2) ^Ji051lc*^T«, SI© 
U>X« 3 \Z J; 0 JUdtStlS 2 <fc3ftg«;Wg3etf-AX 
XU y^-4 2 lCD^HflCTSJ^lC. #SifiB2ra 
•€-©3fciS3ttttR*t->X^A3tttL t*l,Tl*)W»*t 

*, ^»£«ttrKEfiS-a-S££a»tii*£. 

[0043] 04 \zmt^mm 2 IC«t>*B3t^W^B 
1014. tft^UXASfiffltfc«T*«. IfflBCS 
M%flR9!lfeBl 0-VHU XftXUXA6rt*# 
KflB2 tmi©W>Xfi3©m»cEBSnrn-5. #b 
SB2*^XftX»JXA6»CA»Uy5:3ttt, XAXUXA 

ffi&»-3Tmi©L/>X«3JcAltU ®)ttf-AXX 
'J ytrA 2 l ©0f^©tifiJwS-r-5. 
50 [0 044] Z.O&OIZLT, & 1 ©1^>X«3 fci D 
»«3tl5 2 ^BB©teB5fe^AXU XA 6 &gfi-T 

S->X5 i A3t«L±JCEfi-r5 2:i:)i«tf}3R, 3t^Jfi©^ 

[0 0 4 5] CCt, *«Ttt, SftXUXA6S«l 
©W>Xffi3©AitfflJ©®IC»bT-ft:ft;LT»5. d 
©fcJ&JC. ^X>JXA6tSBl©P->XS3i:©iaTr 
3t©R»a5fe©SHi:^<&*B5©»*«^^^. 
XU XA 6 *B 1 ©W >XS 3 C»LT- *Wtr<5 C t 

W >X«4 ^< C t tftti**. 
[0 0 4 6] (Hifi^3) ->X^A3tlftL^LT«^ 

ic«ttfc«ffiTEfi-r •5!2>s*t**)ieaiaB 2 * ->x^a 

^|ftL±CEBT#*«t5K-r-5fc©JCtt. ±E©*Jfi 

zm&Skyti>>>X3 o 1 *B^©u->xic-r5^afc 

±oTfcSISollBr*«. H5tC*TSI!SCT3«. d© 
«t 5 J*«lfi)t&fflA/tii3tM^»B-C*-5. 
[0 0 4 7] H5lC^-r«t5JC. ^flCDl^ElOO 
50 T ttB^9S»/M6^ U>X310C«tDSl©U>X« 
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£ft*l£fttt. Sftkf-AXX'J yf>42l ©Bf5t©(fc 

#S«2£->X^A3t«lL±»;:EBT£, 

[0 04 8] mt&9i4) ±&<DmmWl7bm3\Z3Zi\,-> 
Tffl^fc^2©W>X«4tt. Mtlt>*3tl/>XTW 
4 1 0£tt»*MB!ll<'>X4 4 0*«;tTl'>£. <I}fckf-A 
^'JXA7W4 1 OCAWf *•©£#«©« 

m$tVyX7\"i 4 2 H4^1®V>X«3* 
*MK'r«£MR%l'>X3 0 1 ^-©l^XC^O*! 

«sn5«m<, antfi3P->X4 4 o«sB2 

© W >X«4 ±© isXT&XMLIflZmtlftmitZVLW 

[0 0 4 9] b**U «3tl/>X7H4 10*fiM 
©l^VXt-r-St*^. 2 2©EStffi4 2 

4ffli8«ftA*I*-r-5'tlCj:0, ffl*ttMl>->X4 4 

[0 0 5 0] H6K^-r«k5lC, 

>X4 1 2, 4 1 3«fflV>T«3tl'>X7W4 10$ 
IB«UTV»-5fc». «3tV>X7 , W4 1 0©aB#K:fe 

^t{b#£-axx>j y^-4 2 1 *mmt*vm%% 

©£3t«£iia9I««©*<k5 llCfaWSJltJWti**. 
v' X 5r A3t*& L «nfctt« & *d*£ tf- A X X U 

>X4 i 2<z>e&«&*#<-r*d£ic«fcD**a:-c# 

— Jfc S3KE-AXXUs/*-4 2 50 
-4 2 2SjgTWItSn-5S<13t3tC^UT , b, Rft5 
=7-4 2 2 0fi»I4 2 4©H«A«*i8S*filfr* 
itT, S <g3BK©:i-3fc® &jiB93ig«©*£> 5 1 fcfflt* 

<E> ©SBWCfc £TK»ffi©»!«Afle&ffl* tcS»ft-r 

[0 0 5 1] a±(D±3^«l^fr-5CtlC«fc0, ttilt 

[0 0 5 2] *09©«fc 3 fcH«t*I^>X*«UBL 40 

JkV»«J«Ttt. **1/>X7W4 1 oeMHMfttff 
3fc#HXUXA7V<-f 4 2 0<O3tigfl!HCl8^Sn-5J:t 

m3ti^>X7W4 i o &«u&r«fl<MMi% 

W>X4 12,41 3©1^>X*M4, *CHBfc»»Xy 
XATl^f 4 2 0©<B3K#IBIiB4 2 3 t SIM* 4 2 4® 
SiftgCtoTlt j6J!Sl/>X7H4 10«fiB 
HXU XA7 4 2 0 ± 0 fcjHtMMt 5 0«£MK? 

[0 0 5 3] (H«5W5) ±E©Slil«a|175M3ICfe^ 
Ttt. {srno«-&t>)tSi852R^10W>X«3*-> 50 
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X^SMfcttLiKBSU 3fcS«2©(Bj#^. *t>H» 
lOW>XS3©W>X^tt*was-r*Cli:lcj:0. <§ 
Jfcfc-AXXU >^4 2 l©J9r«©*fcBl::2;0OfcSi«S: 

<s«3*th&. rns»c»LT, 3tisas2Ry;^i© 

U>X« 3 £ ->X^A3fcttK2*LT¥fTfM&3-a-.5 C £ 

[0 0 5 4] SSIC, m2©U>X«4©*3tI/>XT 
K4 10 *«|j£-r«*3El'>X4 1 1 ©«#r6]©*# 

s (««) »c«i-r«t, 2^3ts«©iie«niB««fc 

•BttT-AXXU y*4 2 UlCSt^nSCi*^. 
*#W>X4 1 1 ©UWBttflBfcfcl— AXXU v*4 2 1 

©««wptc^L^$3T»n«. -HHMrrsct 

[0 0 5 5] K±©««&«t))i^*«:CT&, H7l: 
*ViT*lS«5fc«*fi3tflaW««3 0 OttTSLT 
*fl£*V>Tr*. ->X^A3t*HC»UT, MX 
fcf-AXX'J >y^4 2 1 ©ffidW p © 1 / 2 (Cffi^ST* 
(=D) «». fi*»«^ l JXA7K4 2 0l: 
*5HT<I3fcfcf-AXXU s/^4 2 1 #&&rr«3rffl (0 
•CttT^lfli) 3tigfiK2Ry:mi©W>Xfi3*¥fT 
fM^ftRSTESlTftS. fiifctf-AXXU 
5>*4 2 10«SWpt§UV^>Xfi (MD &#f 
*m3t/\-7W>X4 1 4Sfflt»T. dfttT-AXXU 
•y^©#«E«9ftC»«3-Ii:TiB5(I-r-5Ca:ir<tO, »2 
©U>X«4©SWfcW>X7Wf4 1 0*4Ml/T* 

[0 0 5 6] etiCi^/ft^fr^CtlCfcl?. 3tt* 
*©«»****£&:* 3t^*©«3Xhfl:*«I 

[0 0 5 7] miim 5 oimm) ±e©*jfi«9 5 

WTtt. 2^3fcS«©lS«ffi«tt»«C(i3tlf-AXXU 
7^4 2 l-h»CiS3£Sn^MtlC3&BUT. ^£U->X4 
1 1 tl/T, -e©!Be**fi3tt-AXX'J »^4 2 1(0 

«iWpi:*i^tS©«*;\-7i'>X4 1 4&te 
ffll/T^«. C©J:5>S:»3tA— 7W>X4 1 4tt, S 
*0»*V>X, W*tfttJfiLfcSfeK«l&V>L3fcjK 
-r*3fcU->X4 1 l©Pi»S*y hf^CttCfcOfifP 

[0 0 5 8] L*b*«t6» »^K«fer3T««*A-7 
U>X4 1 4*«ffl-T5J:0t>. JllNl^l/SCv 

•rcfc5^a«©m3fci^>X4 1 1 *«fflufc#*tnx h 
©/a^ic*^T^npj^*&fc*-5o 

[0 0 5 9] H8lCtt. i©MtS:#*bT. «3CA-7 
U>X4 1 4©ft*30K, *JS«17>S3tC*^T^ffl 
UT^S«3tW>X4 1 l&fi^Lfc«-&©«l««l|Sr^ 
UTft*. i©HIC^-rii^fl8WS«3 0 OAlt ±& 

omssu-t-tmammms \zto*sxmw&W3 0 0 tm 

S^^^tt. WbV>X7Vi 4 1 o*«* 

bTV^ft^U>XtbT. A-7W>XT«!ft<IIJfi 
« 1 J5sV>b 3-C€efflLT^«t>©tP«*«3ttU>X4 
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i n?*5c:tt, cne>©£yKi^>X4 1 i)WBft£ 

— AX^U 9*4 2 K&B^rRHCInUtT. -e©RWp© 

[0060] <sii8ci6) ±misit&mmm\z%»T 

XU XA7 U-f 4 2 0 tCJ&jSSnT^-SSftfcf-AXX 
U9*4 2 l©<§3fc#IBR4 2 3*$«fctfKSt$9-4 2 
2©S#B54 2 411, ->X^AJtttLI^LTH— 

li4 2 3*5«ktfE|*R4 2 4©«^(Al*t->X^A3fc 
«|L »C»LTfe&jttilt^**fiK^Sfflf -5 CtfeTf 
■5. 

[0061] H9ictt, ^oaits&fliAfcs^rByu 

XA7H *«ffi*a*nfc<15t^W«*5 0 0 *^UT 
#fll©a3KIIB9igfi 5 0 0 fc» IJSBL&S-lfejfiW 
->X^A3fcttL{C»oTEBLfc^iga52, 

»i©i^>xa3. »2©w>x«4*>6*iMirijan 

TH*. 3fcS852d>&tWtSnfc3ttt. S&lWI^Xa 
3K«fcOIS2©W>X«4rtK3fc)tS*l. fg2©k>X 

^ i mm<omytmz&»2tu mmm& 5 jcm 

[0 0 6 2] d©<S3tja^B5 0 0©^l©P>XtR 

3«. ■e©«t i 'i>ffl!i-rs&s->XT-A3ie<iL©fflctt, fi>i> 

U>X*> Sfc -SB/haft U>X 3 1 ljjSeJtfSft, -t© 
^fflHCttSfir©«/h*3KU>X3 1 2*tE5(ISnTV> 
•5. fi'j>^>X*»&^:4a/jNjfe3tU'>X3 1 Hi, J/X 
f A3t«L l:^Utll»a:t:E5!ISnT, J19IB«5-C 

[0 0 6 3] SS2©V'>X«4tt. i9ifi©#*lfi«i;|^ 
Bfc, -€-©3tAltfflJ*>e» «)t^X7W4 1 0. 
3tt»i^'JXA7K4 2 0, A/2ft«gfi4 3 0. 
*5<fctftBftfl!ll>->X4 4 0*td©)BiJfCE?!ISnfc«^ 
tft^)T^4. »2CDl/>XS4tt, Ilffll/>Xfi3 

»c J; * 2 #ftBaj&*«a£$n-5ti:B©iaa©> ->X^A 

[0 0 6 4] «3tU>X7U-f4 1 OIC^T, Sll© 
U>X«3©fi^U>X^S*-5*«/hSI3tl^>X3 1 
11^5 2 *>feS£«©JBl£<fcraS»K:tt, < ^ 
>Xa>Sfc£>a3fcl->X4 1 51fiSM2tlT^Z>. * 
fc. mi©l^>XS3©^a/h*3tW>X3 1 2C«fc* 
2#3tBB©J&J3MfcBifi«l;:«. ffi«©l^/6JS©m3tW 
>X4 1 6*tRfistlT^«. CCT. «3KP>X7k 
■f 4 1 0 £«JSl>TV>.5&«5tP>X4 15. 4 16 

«f4>fflJlcjg«$ns2i>:3tS«tt, *-e»MMticBR3 
n-5 2^3ts««fc»3*>^:ir^. c: ©&»!;:, *arwu 

S^X5^A3l£<ttL©«. -r^tJ^a^tk>X7Ix-f 4 1 0 
©*'L^»cfi:aLT^i<l-C^P'>X4 l 5©^rs« 



> »H¥8-3 04 739 

5aatc&abTv^a3ti^>X4 1 6 jcjt^T*$ftr* 

[0 0 6 5] £©«fc5K» »2©l^>X«4©ffl©a3t 
U>X7W4 1 0*adEbT^^3tW>X4 1 5, 
4 1 6 ©*£££, ^2©U>XtR©«t>'i>{H©t>©tS 
)2!iOt)©i:TttSEA.T*l.©T. SytW>X7U-f 4 
1 0©tilSt<ffltCBBBSnTtJ-5<i3K»«XUXATH- 
4 2 0JC^3nTVJSa^lf-AXX'J'v3'4 2 1 
A. 4 2 1 B*5«t;tfE3tS9-4 2 2 A, 4 2 2Bfflt 
te'hZtllZttf&ZItT* t'ibffl<D>h<D1>tmm®<D'h<D\Z 
tt^TXZttmz UT**. 

[0 0 6 6] *£, *«Offi67''JXA7W 4 1 OK 
*V>Ttt, ~>X7\MfcttL Lxm^mz^-fX 
£«*ft&ttR-V. fJffifcB3t#«R4 2 3A*t»J*3 

nfca3ttf-Axxu ?*4 2i A*»EBsn, ens 

©PSffiHCfct. rtffi£KStR4 2 4A*tJ6«3n&g»S 

9— 4 2 2 A^Efianxv^. sec, cinsopgfij 

fctt. /h-^j* ©Slt5 7— 4 2 2 Bj&tEfi3n-0>?>. 

cns©AhTf&©Rit3 5—4 2 2Bi:^$nr^« 

K»R4 2 4BI1 WaiC<ftabTV^^:#^Tj-ji©K 
ItS 5-4 2 2A©K*fR4 2 4 AittatfrfafcagH, 
TV>-5. ^©RjsS©/h^-jS©KltS7— 4 2 2 BOPUM 

ctt, •e-ti^ t ti/^js©a^tr-Axxu 9*4 2 1 b 

*«B3*aT<r>*. £n&©B:>fcbf-AXXU>;/*4 2 
1 BK«fiSStlT^*<Ift#RR4 2 3Bfe, ftffijlctt 
BUT^£*£ft7fg!©B:)telf-AXXU>.y*4 2 1 A 
©«3fc#BR4 2 3A£\tmjsmzimLT\,>Z>. 
[0 0 6 7] fil±©J:5IC. SSl©P>X«3fcJ;DJg 

3ti/>x7H4i 0 *mm-z>myt\s>xtmyt#m 

•7>JXA7U-( 4 2 0*Rdc-T5a3tlf-AXXU 9* 

a^wfdffl^s-aiRiitiijfestftic. S2©u>x 

[0 0 6 8] (§£JS«7) ±82©^JfiW6-Ctt, SfSl© 

u>x« 3 fc«t o tfftsns 2 #3taa©*# $ cm 

«**T. B2©U->X«4©JUtl->X7W-f4 1 0 

*a«-r*#a^w>x©^^«sa^uTv^. ^ 

ac. B3fcfl-BX'JXA7W-r 4 2 0 &B«-r5#B3t 
tf-AXXU 9**5«ktfRStS 9-©Tf-j*KW£®5£L 

[0 0 6 9] L*>U RXWJ'XT'l'-f 4 1 0 SH-^- 
fcJiMKcattl^Xfcffl^Ta^U XUXA 
7 W 4 2 0 *ML.T(->5#^'JXAO*S3, 'tis. 
t>%. -€-n6tC^$tlT^*iB^lf-AXXUy** 

[00 7 0] H 1 0 ttt£©«/££«;t&a3tJ!89igfi 
©«*^LT*5. c:©0(C^T{S)tfi893SB6 0 0 
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[0071] *mamytm$imw6 o o-c«. £52©^ 

>Jt;iB.4*:m!&VT\,*2>m%U>X7U'( 4 1 Ott, R 
-»«*«t^H-^-ji(D*)tW->X4 1 6A71S4 1 6 

[0 0 7 2] l^-SIC. <g#:JHBXUXA7Wr4 2 0 

-©*€£«:. «j*Sti*2j#atiS#©*lr$tifi:UT 
»^sn*2^jK#*^^vi<D-c, -tntcs^s-t* 

T, tf-AXX'J -^4 2 5Ai5j;y:K*f3 

7-4 2 5BSfilL-T»?>. cnCWUT, ->X^A 

*tttlC*£fr>0!>T. -enJC^S-a-T, ffi&tfJtt/hSfc 
iB3fcfcf-AXXU -^4 2 6 A*S«ktfKtt5 7-4 2 6- 

[0 0 7 3] fSl©l">X«3*«|j«LT^S 
ftl/>X3 1 4A75M3 1 4D, *S«fctfm2©U<>X« 

4©fla©3wfcu>X7u-r 4 1 os«i^bT^2>a-*jt 

P>X4 1 6A75M4 1 6 DTK, ■tn^<D—m<OU> 
0S5 tRfclC. JfcS3t«lR*->X^A^ttL*^-^0 
ilOl/ >X« 3 fe-t©4"iL^)K«3tttlC-&-r-5± 5 

[0074] en e> -rs etc: .to, mi 

©l^>X«3*^LT#e.nS2^0tJB«&. <S*h!- 
AXXU y*©fi&#fc^jST£*«fc5l::l/-CV»S«, 
[0 0 7 5] fciS. HI 0«*>©fe*D©fiS. aUfcUi'X 

3 1 4A751E3 1 4D, *>&Xfm%l>>X4 1 6A75S 

4 1 6D©5^©£<Ok>X*<i'i>3S«)>b©C-rS© 

fC-r2>©^tV>ofcra:tt, 3fc#*©KtH::«J:Dfe&3 

[0 0 7 6] ft*, 3&2©U>X«4©<B© 
$kyt\s>X7U-i 4 1 0*»«LTV^ft*3t^>X4 
1 6A75M4 1 6DttR£>#©^>X£&fflLT^-&. 
L*>U iJB©«k5K:, *£S©£fc-5<I3fctf-AXX 
U7^42 5A. 426 AfcR— ffiMK*5 <ktf R— ^"St© 
*3fcl^>X4 1 6A75S4 1 6 D£ft&r)^fc>it-C*9, 

K, J6Sil<T, ^n6©^»©«3tW>X4 1 6A 
7iS4 16Dtt. it^Ol/>X*fiiLtt)S©ti 

[0 0 7 7] ^©«fc5IC<B5Kfla^«B6 0 OTit Jf?j£ 
3*1* 2 &#8i«t©*£$ £*fJfctfc:*:#3©|&fcU> 
X4 1 6A75S4 1 6D£«*.-C^2>. CCisECic 
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[0 0 7 8] I2CDW>Xfi40M 
VyX7V-i 4 1 0*iR-Jg«*<tVR-^©*^W 
>X4 1 6A75S4 1 6 D*> tlTH*. 

ot. *tti^>xr w©fma*«£T*.5t^5fyja 

[0079] (ussot i oisytmmmmzm^it&w-M 
&7*mw> h 1 1 ict*. mmm u^ue ©fiftus^ 

> 105%, B 5 K5SLK:B*B9i8B 1 0 Otftta&S 
nfc#^B^&B©09&jSLT»-S. 

[0080] hi i\zmt^3\z. ^.m<Dtmm^m. 
m 3 4 o o ©B#jsB9i£B loott, 7 >?j±ts.mytK 

£-#fatctti3t-r*3fciB«2£«*, £©3tB8B2a><s> 
tt»$nfc^>^Aftffl3t3ttt, miCDl^>X«3C«fc 

0 T&ft 3 nfc«ffi-cm 2©W>Xfi4 ©^©{fcfifc 
*#nfc«, S82©W>X«4©<*>©<Btt#ilX'JXA 
7W4 2 01CJ:D2 Se©(B5fcftfc#*3 n*. * 
fc. #«3n»:&B3fctt©35, PfiXXCOfrvrttA 

? /2&«g«4 3 0K,fcoTS<I3B l £l;:gSI£tt*. 

[0081] ;r©B3fci«9igfii o ofrzttim-ztutye 
*a, BfiBfiRiw-f *n-r '^59-3 4 0 

it-r*. *e3t«, E»35-3 4 0 2-cs#t*n, m 

1 ©Scg^-r h/wr/s 403 car*. 

*5«fclRBfi>fc©5ti* Sfifttt, m&5LMH9U'(»j 
^S5-34 0 4tCJ:-3TSItSn, m2©»ta7-f h 
AMUX3 4 0 5IC38T*. 

[0 0 8 2] fre%tt*&3&!>5-&-T*ft'bftfr> 

4 0 6, U W-U>X3 4 0 8*5<ktfma*Bl'>X3 4 
1 0^Sft2. , Jl/-k>X^T«dcStlfc*3t^a3 4 

i'D-r y* = 5-3 4 0 4&ajai<&«ic. A*f 

filW>X3 4 0 6*5«fct*ESt5 5-3 4 0 7€gT, U 
U-U>X3 4 0 8\zmfrtl. Z\<Di)U-U>X3 4 0 

8tt*m3nfc«, 5WS5-3 4 o BRn^xmtm 

l^>X3 4 10lt^n, »3©*a5-f 

h/t;PX3 4 i iic^-r-5. err, Si75^m3©«s 

9 fi7-f hrWX3 4 0 3, 34 0 5, 3 4 1 1 tt, -ttl 

3 CAftfT*. ^^n-fy^XUXA 

3 4 1 3 fctt, *eS«©SI«^SKt^6Rlt©K 

X34 14 (ift^S) «ajSUTX^U->3 4 1 5 

[0 0 8 3] C©«t5C««Litig;^ffl*^H3 4 0 
o o-cii i«S©<13t3t*3Ewrs^'fX©»ta7'f h 
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t, 7 >^AfcB3fc3fc©5 %©¥#«, (H^fr 
-f) T»iR£nTBfcm>t>Tbi;3©T, #©*]#$& 

U*B©Bfi3 4 0 0T?«, *^*raa^d^SCStS 
[0 0 8 4] *09©i£?BSSgfi3 4 0 0 

Mftmrnrnw i o o »c*jht, —jjnmy&t. b 

*-«PB#3fc©*K:*tLT, A/2&ffiM«4 3 0»C«k 

oT<S3t®o0(B^^^^., tbjsnsyeyt. b*«s 
<omiitmytx&m i 7}MSfS3©BB5-f ka;i/X3 4 

03, 3405, 3411 KB3fcn*©T, BSESlCfc 

[0 0 8 5] BftBlJIiBS 1 0 0 Ttt, J&2© 

U->X«4IC*^T. *3fcP>X4 1 1 W^IC-g-t)* 

T, ftB^BBK-r* «g©JgJi^#£L 
«:BSI!B«£«MST;!r*. -t©fc«)C B7fcB9iBfil 

oott. m-^>-r<, ii*o»^8fc«*ia^-c^s 

[0 0 8 6] *0||iS«ncHUTSiWLfcJ;3IC, * 
B©B3KB9i£fi 1 0 Ot?tt, B;>fcgBft3*BB£»* 

2 o*mifr.53t*e<Di£!i>tD*t«iAenT^5. c© 

-ttt, BB:M h/W:/*BBT*»te. 

T*Pg©18:^>X£«V>fc<Tfc, 

[0 0 8 7] *09T?tt. fi^-^atbT, ^-f 

*o-fy£'XyXA34 1 3*ffiHTV»5(DT, /JnBA: 
a^BT**. Sfc, Bg^ Y-tWfZ 4 0 3, 3 4 
0 5, 3 4 1 1 £&mU>X3 4 1 4 ©IBiCDftlkgsWS 
<^©T?, 3 fcDg©f8:^>X£fl3V>Tfc, 91 

51>©13teB©*. -€-©^8Sg*tJ|^5*t, *w-?\m 
Kfi*tSfcS^#fi3tC»LTe. A»BP>X3 4 0 
6, U 1/-|/>X3 4 0 8*S.J:rXfflltffl!lU>X3 4 1 0 
#6WJV- W>X&-C*jSl,fcB3£fK3 4 5 OS 

[0 0 8 8] fc*5, »^S«^KBtLTtt. 
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JCfcDB^-rsilifeT^i. 2JB. tC&l^T 

t>*B©B5KB9IBB*tt*a{ r ;iij^£.- c & D> * 
«9©«-&ti^flift, it©«ffl^t«nfeK.5^iisaft 

[0 0 8 9] (-€-©ffi©*JS^ffi) fcfc, ±E©SIIB 

3K2rfc*fl,T. &ttMB»c«ko'riB3fcS©|5MEf^ffl*^ 

[0 0 9 0] S.§ttgBTtt, A/2(lffiS«i:L 

T— BW^ift^^ -f JPA*» & & * *> ©£S?g l/TVJ 

v*«g (TNBS) £fflV>T*j£LTfc«fcH. TNB 
AtBfr>fc«6lC». tac«M«©«Stt#tt*/hS < -c 

A/2ffiffiM«©B3t^iftttBSrSl±3-a-SCi:»t 
[0 0 9 1] 

a? [56W©3&*] Cl±«BbfcJ:3fc. *»Mfc«4fi3K 
JSWBBTtt. «3fc6fft©BofcB3Dfc£BftB«lCB 

^BBC*l6Wlc««iS3tfi8MBBSffl^fc«-&Jc}i, 
B3tB*t«r>fcB5fc3fc*Ba5'f h/Wr/KftBTSS 
©T?, XoftBaMWrtMiU a^ft«©Wss*^j± 

-r*©T» «3tST©aB±^*tai®i3n-5. -e-nft, 

^SB©/^^®^^^-?**. 
[0 0 9 2] -f^ifW-^^* 
50 ©4*«T»sa/^2i*afcBB&^-r*i^5Xn-fe 

[0 0 9 3] Bft#«^atLT. 3»WJC 

V>TV>*©T, B^«a?©B3t^Bttlg«. SRWIC* 

^^BJc*^T-b*tc^bfcB^BttB*f6»r 
[BB©BB^Rm] 

[Hi] *&W0&mmnz&zm)>tmwmme>ye¥m 

[H2] H1©^1©U>X«©»«HT**. 
[H3] Bl©B3fc»«XUXA7Ix"f©^gn ? a& 

[a 4 ] xmiommm 2 c^^b^b^^b©^* 

[0 5] *%^©^16W3lC«*B7tB^fi©3K^ 
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(SB"*?**. 

[09] *55^©SlifiW6lC«*«3tjH^S»©^?S 

&^-r«ws«i^0trabs. 

[010] *&me>nmm7 \z&zmxmmmw<Dyt¥ 

&*Sf«WM»J*0T».5. JO 

[011] 0 5©<gjtjia^fB**»*a*n&i9;^s!S 

^£H©-W£^fft¥?&©«l&*J£0T»*. 
[fftORi] 

1. 1 0, 1 0 0, 2 0 0, 3 0 0. 3 0 0A, 40 
0, 5 0 0. 6 0 0I3Kl«Stt 

2 5tifiS5 

3 Il©l/>XS 

3 o i ffijgm?t^>x 

310, 311. 312, 314A~314D JgftMR 

4 m2<Dv>xm. 

4 10 &3fcU>XXWf 

411. 412, 413 

414 *3f^7S7- 

4 1 5 {B'fr3R<&*#l<->X 

4 16, 4 16A~4 16D *^W>X 

420 fi3t»iyiJXA7W 
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421, 421 A. 421 B, 425 A, 426A <§ 
ftfcf-AXXU »j9 

4 2 2. 4 2 2A, 4 2 2 B, 42 5B, 4 26B K 

4 2 3, 4 2 3A. 4 2 3B ®)LMm 

4 2 4, 4 2 4A, 4 2 4B K9t& 
430 A/2ffiffi^« 

44 0 fflt*fl|P>X 

5 mmmm 

6 XfcX'JXA 

3400 &m&*mm 

34 0 1 #eiBeS#^'f5'a'f.y^5 5- 

34 0 2 KitS 7- 

3 40 3 JKa^hAJ^ 

3404 

3 40 5 SSa^ hrOK/3 4 0 5 

3 40 6 AltfiJW^X 

34 0 7 KS*S5- 

3 4 0 8 U U— U->X 

34 5 0 S»3t#S 

3 4 10 WitflJW>X 

340 9 S«S5- 

3 4 11 »fi7-f h/t*:/ 

34 13 ^-f ^D'f y^'JXA 

3 4 14 fi^U->X («^#&) 

34 15 X?U-> 
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